MaterIals and Methods
This cross-sectional study enrolled 70 KT recipients in the Nephrology Unit at Hawler Teaching Hospital in Erbil, Iraq, over a period of 6 months from December 15, 2017 , to June 14, 2018.
The patients were randomly assigned with a transplantation vintage of at least 1 year. The exclusion criteria were age below 18 years, pregnancy, abnormal renal indices, history of pretransplantation osteoporosis, and postmenopausal women. The data were collected through direct interview using a special questionnaire, and the following information was obtained from each patient: age, gender, history of smoking, hypertension and diabetes mellitus (DM), existence of pretransplant steroid therapy, and hyperparathyroid bone disease. Clinical examination was done including height and weight to calculate body mass index (BMI) (normal range [NR] 18.5-24.9 kg/m 2 ). All participants were subjected to serum measurements of creatinine (NR 0.6-1.3 mg/dL), calcium (NR 8.5-10.5 mg/dL), phosphate (NR 2.48-4.34 mg/dL), parathyroid hormone (NR 16-75 pg/ml), and 25 OH-Vitamin D (NR >50 nmol/L). BMD was measured in the hip and lumbar spines using DXA scan. A T-score of -1 to +1 standard deviation (SD) indicate a normal BMD. A T-score of −1 to −2.5 SD was considered as osteopenia and T-score of <−2.5 SD (i.e., ≥2.5 SDs below the mean BMD of a normal young-adult reference population) was regarded as osteoporosis according to the WHO criteria. [7] The study was conducted according to the Helsinki ethical guidelines and has been approved by the Ethical Committee of Kurdistan Board of Medical Specialties. The written consent forms were obtained from all patients before recruitment and guarantees were given for confidentiality of their personal information.
The data were analyzed using Statistical Package for the Social Sciences version 25 (SPSS, IBM Company, Chicago, USA). The data were presented as mean, SD, and ranges. Categorical data were presented by frequencies and percentages. Pearson's Chi-square test was used to assess statistical association between bone density levels (BDLs) and studied variables. A P < 0.05 was considered statistically significant.
results
This study included 70 KT recipients. The mean age of them were 48.9 ± 11.8 years. The participants' characteristics are presented in Table 1 .
Laboratory investigations revealed that the highest proportion of patients had normal level of serum calcium, phosphorus, and 25 OH-Vitamin D (61.4%, 87.1%, and 54.3%, respectively), whereas 57.1% of them showed high parathyroid hormone level. According to the DXA scan results, the patients were distributed according to BDL, and more than half of them have osteoporosis [ Table 2 ].
Regarding immunosuppressive drugs, all participants were on steroid, mycophenolate mofetil, and calcineurin inhibitors (either cyclosporine or tacrolimus). However, 13 patients (18.6%) were on pretransplantation steroid therapy.
The highest prevalence of osteoporosis was found among underweight patients, diabetics, second renal transplantation, pre transplantation steroid therapy and those with vitamin D deficiency (P < 0.05) [ Table 3 ].
dIscussIon
Post-KT bone diseases commonly develop, with a significantly higher risk of morbidity and mortality. Osteoporosis is associated with low bone mass and enhanced skeletal fragility.
The current study demonstrates a high prevalence (52.9%) of osteoporosis among Iraqi KT recipients, which was comparable with studies conducted in Turkey (42.9%) [8] and South Korea (47.3%) [9] but higher than that reported in other studies as 26% in Iran [10] and 26.4% in Thailand, [11] which may be explained by complex pathophysiology underlying bone disorders, including preexisting renal osteodystrophy. [6] Our results showed that low BMI level was positively associated with osteoporosis that is in line with some studies [11, 12] and disagreed with others. [10, 13] The present study revealed that Vitamin D deficiency had significant impact on the development of osteoporosis; a similar finding was reported in other regions across the world, as in Turkey, [8] the UK, [14] Denmark, [15] the Netherlands, [16] and the USA. [17] Vitamin D deficiency may be due to the low sunlight exposure, using sun protectors and immunosuppressive drugs, especially high doses of steroid and impaired kidney function. [18] This study showed that osteoporosis associated significantly with pretransplant steroid treatment, this is consistent with a China study [13] but disagreed with other, [10] and this might be explained by the fact that corticosteroid can suppress bone formation, inhibit osteoblastogenesis, stimulate bone resorption, promote osteoblast apoptosis, and attenuate calcium absorption from the intestine. [19] In congruence with our observation, other study showed a high rate of osteoporosis among diabetics. [6] Cumulative dosage of steroid may explain the high prevalence of osteoporosis in second KT recipients. [2, 11] In agreement with other studies, no significant relationship was observed between osteoporosis and age, gender, smoking, hypertension, and serum levels of calcium, phosphate, and parathyroid hormone. [8, 10, 13] The sample size of the present study does not allow us to generalize the findings to patients in other settings across the country.
conclusIon
Osteoporosis is common among Iraqi KT recipients. Low BMI, Vitamin D deficiency, DM, pretransplant steroid therapy, and second KT are the contributing factors. BMD measurement at pre-and post-transplant period is warranted for early recognition and management of this condition.
